(19)H*H^1F^ (JP) (12) & ffl # ft & ^ CA) (H)*flFfl*&W## 

#W¥10-200165 

(43)4«8B ^1*10^(1988) 7 H310 

(50inta» mm& f i 

H0 1L 33/00 H0 1L 33/00 N 



SSi!* m *f*B®»8 OL (4 6S) 



(21)fflB#^ 


*WPF9-4803 


(7DWBA 


000106276 










(22) WEB 


¥«9¥(1997) 1^140 




«H£siSr«m«ar3TS e«3^ 






(72)SHI» 
























(72)3»B# 


(feSF 






















(72) 
























(74)ft«A 













(54) C3fiWO*#] ¥»frfBt«it 



(57) imm 

•J-H(2) (4) fc, W»y-H (2) (4) StC 

-K(2) (4) <0-JSatf^#f*l63t^^ (5) £fj 
jfc*-*«»tjh* ( 7 ) t . fifliSittt ( 7 ) ^-Hfc 
»*$tlfio^3tfls&#tf3*tt<OS3l^^>- ( 9 ) fc 
fcfittT^S. ^ft&MSJH 1 (5) *><i>ISBtU:£fc: 
J: 98Jl!g&jttt ( 7 ) S-ttLTSbfo^- ( 9 ) 
ftfl^jagtStfrC. Wblf'<- (9) tcioTTpflC<0 




1 

y— f (2) ( 4 ) mzw^mzm®ztifi:¥mfcm. 
s^(5) fc. msmmv-v (2) (4)<o-jga 

( 7 ) t mi^m^m.m^ts^x. 

mft&ZfttsWt&cDmXji^- ( 9 ) £ISlEg|||g£tjt 
ft ( 7 ) ^Bifc»»L*£fc£^fc^£^fr?£ft 
gjg. 

[ftsw 2 ] i5ia^#«cf63K*^ ( 5 ) assist 

ftfc-k OmfEffllliftiH*: ( 7 ) «H/Cl«3t**X- 
( 9 ) +cOffi3t*^Sie^*fi^l {clEiico^^ 

[f££S3 ] irE^iiis±fr < 7 ) »±. na«»s± 

& ( 7 a ) L W®jk& (7a) <D-igfBfc:^ftfc-tt 
fc:»j£$^a»^««<7)vyxgj ( 7 b ) fc 

msemxtirt- (9 m. pmKa*'*-*** ( 9 a > 

fc . (9a) fcrH*£¥«#fc:»j£3*ifc 

«Ba5 ( 9 b ) t imi. mutt*-** ( 9 a ) «fr 

E«9Bi»±«c ( 7 ) <0#jLg& (7a) £ii%C?&B#Z 
*U wfgtf BBSS (9b) (il5ESIi«±«c ( 7 ) tf>V 
>-X& (7b) fc£$tf£ffim£^£iiMl fcfB« 

[f*£JR4 ] mSm^r^- ( 9 ) li. SJtttosm 

=f(5) matt* ~>z®mztix'm£zm-hmmm. 
tmtzis^ mmimmm±. #yxx?/i«iL r 

tVtWUk. *7V9V. -May. & 
fct'-tw sK'JX^n-;K K CR3 9 

(T? DA- • ^'J a~)V ■ ti-#*-hmm) frt>W9i 

zti. ms&tmt. s*. mwmmmx y*o, 
x*^>. mm imsm) ^owa«3t**^s« 

nb'^A. SIS. T/PS^A. St*. 

a. E^y^a^giRSftSii 

IIM5] fr£Sbb»^'-(9)«^J|g^fc:J:0 
[ISM6] B?M^^- ( 9 ) tJBuMifffjtft: 

( 7 ) t^xii^$*tT^j«3*isii*« 1 tzmt 
imm7 1 mmm±# ( 7 ) t mx*- 

( 9 ) fc orat^^Rl* 3E« LfcfftsW! 1 fciB«o¥$ 

[H*5i8 ] |ira^#«c|BOg^ (5) it, f77L 
ED (8)TJ>0. itf-yTLED (8) *^!83t$fl 



(2) «fW^l 0-200 165 

2 

i.oine&3fc#A- ( 9 ) rt-c^s^^n^^i?^ 

H ( 1 0 ) tf>-ag (10a) fc:5?3fc§*l. St7^f 
YJH Y ( 1 0) tfX&Jg (10b) X«-*<0±ffl ( 1 

o c ) frt>mtztihmmi izmKvmft&m 
w. 

[0001 ] 
[0002] 

[«a«oftis] @ 6 iz*i~tmn?m&3£/£mmi3.. - 

sgtcMtfoiftft ( l ) iffiitzmim- 

K (2) fc. -aSfcy-K»«8gaS (^^k^Xb) 

(3) ^«ifc»2<0y-l« (4) fc. A..y^(l) 

S^fcioTB^$*l*^#&3l^ ( 5 ) fc. ¥ 
##2131317 ( 5 ) <0±ffifcr®fiJt£;tot2o<omffi (0 
SW) t^^xh (3) ^fc«0S^«SWt^ 
20 -fh 2*#> y - K40S ( 6 ) fc . ^ftlBfc^ 
(5) . y-K«B (6) . ^i«oy-H (2)avm 
2<Dy-H (4) <7>-®Bit:fflg.-tt>®m8±i* (7) 
fc . ^<0^flc|Dt5ia<0|fe3tfe{i. ^ftc« 

*S"F ( 5 ) <m%e#tm££x~>x9&zti. mt 

HT. GaA 1 GaP^at^GaN^CO^«c^)t 
S-?^^*!^^ ( 5 ) tttffl-mjffKKfeJi. * 

30 [0003] 

(*(7) nm£mttzi&t*mMmff&£ztix 

40 i%m, &m;££hmmiz.^x3£mmmL< 
WY-t&x&ffh->ti. zzx. *m\xit. mm&x- 

[0004] 

mmt. «a<oy-H (2) (4) t. wrou-h 

(2) (4) 0fc«^Wfc«^fUft^*IB!Sg^ 
(5) fc. MSOU-P (2) (4) <7>-M&.V¥mW 
mm* ( 5 ) SrSih-f S«S«it}jtfle ( 7 ) fc . SSflg^ 
50 ±fls(7)<^Hiifc:»[«§nB.o^ttc$-^tfS3ttt<0 



(3 

3 

iSjittj'*— ( 9 ) tzffiixm. ymftmm? 

( 5 ) frt>mtt:%.££ *)®mt±& ( 7 ) ZitLX 

mjjrt- (9) *<rymm*migfri,<?>x'. 

- ( 9 ) tCioTTUJR^I^frlBt^-f ( 5 ) frt>±-f 

[0005] *mco$mcommx'\*. ®m±# 

(7)li. PJtt«««±a5(7a) fc. #jkaS(7a) 

^^ffllc^ftfc H*«Bj£Sftfcf5«¥#tt<ow yx 
& < 7 b ) fc mttlrt- ( 9 ) ii. P3^«co* 

(9a)t. (9a) 10 

#fc^j£3*lfc#ffl& <9b) kZffit. #A-*flc 
(9a)»iSlgit±*(7)<^±a5(7a) t^gct 
&»#Sr*U «ffi& (9b) fil»l||«±^ ( 7 ) <T>V 

yxss (7b) fc£grt-*##*#t* . Sbfcfr 

( 9 ) mm±K ( 7 ) fc*e*LTg#$*i£*>-c\ 
wg&&wmm<m?>imt*rt- ( 9 > tanttfrc 

tSSfrfrA- ( 9 ) lifflllgtfjbf* ( 7 ) A^g^CJiJS 
[0006] Sbfc* A- ( 9 ) fct. jtftttOffiBgSI* 

t . «i^*r+taani$#ti.-^®»cii3^ : f < 5 ) <o 20 

3S3£fc J^TJ&e£ftTffiK£?&$-S3r3fl*fc 

y x t-^ay, S'Ua-yWB* Jfrffcb'^/K ^cyxf- 
o-;K CR3 9 (T9V)V - 

sabfe*x«7;^u-fe>f y. x*^y. «ra (^ 

a. ®. yy as. £*^$iR$*u iK0»*!Sfl:-fh 
9 ^a , mj) y >7A. aare^S/^A. jgfl^N* y >? 
A*>£>gJR3*il,. ( 9 ) ttWBBXUtt 

(7) K"^IXJi^fPSnT»«$n6. BIBS 

Sih* ( 7 ) fc ( 9 ) tvxatzm&owm 
mzftmt-c. ®mi±# ( 1 ) fcgbfc*A- ( 9 ) t 

[0 0 07] f-<j»TLED <8)£X*)¥mftmM : ? 
(5) HMCU ^--yXLED (8) *»feflg»3*lfl.O 40 

Sbfc*'<- ( 9 ) ftremsmztizxz^ h#j y 

( 1 0) O-Sg ( 1 0a) fcgftStf. K 

( 1 0) (oim nob) xa-^<7)±m ( i oc ) *» 
^sgsts-frsc: t tcj: *)mmcmm.Tmm8L2tiK%. 

[0008] 

[HBHOHSS^S] a*^*- KWMHUfc 

tzo^xmtti. hi~H4-c«. ast^srt^i: 



^¥10-200165 

4 

wu isyxm®sm±# ( 7 ) stu^led (*# 

flcSHE^*-*) (8) fc. 8)igit.ittt(7) 

tsabfc^- (9) t^fiitTv^. ^attob^yx 

yT*-/UV%3Ui*vXT<yrmizi;r>xBj8.$ti 

tmmi±i* ( 7 ) «, ntttt<o«±a5 (73)^11 

jhg? ( 7 a ) <0-Sgfflfc^*tt-«cfc:»j£2n<:l5er^ 
J$K?)WyX8& ( 7 b ) t ZGtZ. ®m±# ( 7 ) 

led (8) m5^m&(o^#mMmtm 
*mizm-<?>m&£&itx^h&. ®mi±to ( 7 ) t 

ttffit*Miaara3ii=5:V\ 02(c*tLED (8) ^ 
^*H3^^ ( 5 ) fctt, 4 3 0-4 8 0 n mftiStC^ 
*b"-^ *&$hmgm3tm:$L-?h G a N^CO^ 
ffrlBieS^*^?^!.. ( 9 ) li. glitf 

aUgatt^t^fltlB^^ ( 5 ) cDlBttiioTiag 

liSJtel&Otf yxx-r>l4Bli. y;MBIi. 
y. t>fny >-U3-y«li. S^b'^. 

^-9 =7 4 CR3 9 (T^'J;P ^yn- 
■ #-#*-h8t]!i) >>W^y. 
^>fny v W^-ymMWU)*- (9) fcr*SS 
««0»*tt^ft4--rSfc«). ( 7 ) 'vol&t 

»?A % y'jay >f -/ h U «>A^)S6± 

m. -vwmtmujmx-bh. 

\m. m. *?y#y^ 7da. jL^ob^A. T 
® x yy. ffl*. iftHRCO.OO 1 

y. x>r^y. jfj« (SSftMi) ^*«S3K*S-ttffl-C 

[0009] H3tC*-rJ:dfc:. m3t*A- (9) li. 
n©*<0^^'-*ft (9a)t, (9a)fc 

( 9 b ) k &1&lX\* 
S. PWHfc»^i-*» (9a) «8J||gf|jt# ( 7 ) <m 
jtM ( 7 a ) fcSSTf SEHKfcfii* . «ffla5 ( 9 b ) Ji 
W1ffi>i±# ( 7 ) ^lxyxa? (7b) tc-S&i- 
W-TS. «3K*A- ( 9 ) OrtBo ( 9 d ) JiffiliiSihfr 

( 7 ) fc n-nifflltt U (9a) O-Sg 

t:^t^>^l3Pa5 ( 9 c ) SriitT, ^3K^n*- 

( 9 ) £8II|g#iLft ( 7 ) fc^ff S fc . «3t^A- 

( 9 ) ortBB ( 9 d ) immt±# ( 7 ) <^H5(ca» 



5 

-ft. HJ*>. SbfrfrA- ( 9 ) ff>tlrt-*ft ( 9 a ) t 

ssss (9b> \±zi\?ixmiftA& ( 7 ) em jt& 

(7a) fcUyXaJ (7b) t?^LTS«$^^ 

T\ i«Hfcte*»l^:fc0«9lJI£*><- ( 9 ) fcjn;t*> 

tiTi>m%*><-- ( 9 ) ttfu&ubflc ( 7 ) 

[00 1 0 ] ^M^l-Ctt. 4 3 0~4 8 0nm#i£^ 
feKlCkoTHfigSfU 5 0 0~6 0 0nmfti££3%3fc 

[ 0 0 1 1 ] H 1 tc^-^^co^ffrlfe^E-Cli, 
4 3 0 ~4 8 0 n mffi£fc?£fce-? Sr*^S«fe*3t 

cog a N&mftmm? z *m#%m? < 5 ) w$ 

fflLT. ^ftlBfc^ ( 5 ) L£3fc£8liig# 
ihft ( 7 ) £tfLT«5fc#A- ( 9 ) +«DSbfettfc!S8t 
LT. mfoimSth. ®3t#A- (9) 

+£^3l£*fcJ:-5T 5 0 0-60 0 nmffiStffcfttr- 
?£#T£&^fcfeg^3ftT3bfofrA- ( 9 ) 

( 9 ) taamsiu mm±& ( 7 ) 

HaZtv%\vr)T\ WSmto* (7) frmSbfcttfciS 

3t*A- (9) ft?\im&££zm.&iii&m*z 

\>\ Z<r)t:ib^ ( 1 ) &V®Bm±ft ( 7 ) <DV 

>xm (7b) cojmmizx izmmotmfowftt? 

[0012] £3fo*A- ( 9 ) fcL 3bfctt£-&tfglllic0 

( 7 ) fc»3t-r* tiH8»fs#fc£ift-cs mmi 
±* ( 7 ) tat^A- ( 9 ) t<m£ssm<mtf& 

^itfls ( 7 ) izummttz^ mtzitzmxt/rt- 

(9) £»j£LTt>J:v\ 

[0013] ^mm<mmTHTm^mmjm *>ti 
<i> mfcum/vm- (9) fcsams^. eaig^jt 

* ( 7 ) +«»i$*uSr^-e. fi}§g#jhtt ( 7 ) 
<2> ^*CfljI£:7^A#c^b^>K- 

(9) rtT««m(cJ:43tliSLIiJt«li<|/h$vn z<n 

tz>b. ( 1 ) mmm%±# ( 7 ) <r>\<vx& 
(7b) <o»*^t i->TE»ra^3iaii6ie*«#4>n. « 

<3> SbfetfA- (9) tCtoTTpJEcO^ftH^^ 

<4> m*^A-(9) imizm&Lxmmfkco 



(4) ^¥10-200165 

6 

<5> mm<m*fo*mx*'<- ( 9 ) tm^zz 

<6> ( 9 ) ( 7 ) Oif* LT 

( 9 ) fcjni. £#vc *,3bfc$ a- ( 9 ) imwm±i* 
<7> nm<vm#3£m? ( 5 ) a- < 9 ) 

[0014] *^coroieH*S<o»iBT{i. ffl*tffifc* 

z\>^mM&tt££^xm&ztixnmtz±z^ 

m&rmititfti-zmimzm^xh^K z<v%&. 
mm&*$ i^mftmm? zm Lxm%L%?> 

20 [0 0 1 5] LED (8) emmiMt (7) <7)t*tiZ 

&>j?m.<mimzmnLxi>*;\,\ au ®m±* 
a ) wzmfotmtt&t. mmj&zi&T-t&o 
xmfomoi 0 iz. < 9 ) co^m^^m 

[0016] ( 9 ) ntaafcfci: fttc^yg 

mmzm&Lx^xiK 

[0017]«8gW±fr (7)^«rc^r<. k>-xaJ 
(7b) 0*t^3b*^*- ( 9 ) S-a5^fcltt«LTt 

30 x\,\ ®mm±fc ( 7 ) kmxtrrt- ( 9 ) tcosts 
mtm^tihztm±tht:if>. 

wtfrtzx ixmsmztuzftt . txnta^ 
ti&mm=F ( 5 ) ^^fccog£fe£«3ti-r-&<ifc 

8M^*±«c ( 7 ) ( 9 ) fcfOlSI 

fc^ttO««Sl^^tT. ^Bg»±«c ( 7 ) tm, 

( 9 ) t^nzmmzmiLxm&imz^ 

ED (8) fcfc*?&BB$-affl^-S£fc#T§S. icOJ© 
40 ^r. ( 1 1 ) ±lz(iiWmfS.ZixK:8Mmfc# > J-V 

tffls l. siigfjjh* ( 7 ) gag*/*- ( 9 ) 

«3t*^- (9) £mLX?7X7TJrt- 

x\mjmm<r>74 h#4 k (10) *^^><xs. 7 

A YilA Y ( 1 0 ) OflfiSg (10b) Xliffi^iiB 
( 1 Od) ta4JCR«iWqB«$*l«. f-y7-LED 

( 8 ) frt>mtt2tiR~>mtti'<- ( 9 ) ftxmmi 

Ztl*:%i±74 Y1H H ( 1 0) ?>-ffi ( 1 0a) *»ii> 
9>f hXf'f ¥ ( 1 0 ) WfcWtSfU 5>f h^>f K ( 1 
0 ) coflUSg (10b) Xli-UniM ( 1 0 c ) *»<s>Bg 

50 



(5) 



1WP10-2 00165 



[00 18] 

im<m%] mfinXd^ *&BBTli. SbfeftliS* 

t: X wo ta-tz tare* 

[an m#4*-Y\zw^it*w?bz±h*m 



10 



8 



[02 1 mjj*-wm.tzmmz± h*mm. 

[03 ] 3bfc#A-<7)|irffl0 

[04 ] mjix-tnwmm 

[05] ^>yTLEDfc®fflLfc*l6BBc0fl!jc0||ifeW 
5riKtSrffi0 

[06] m&mtyj *- vomw® 

(!) . .^. y *\ (2) • .»10'J-K. 
(3) • • 'J-F«B««aL (4) • m2<r)V- 
h\ (5) • (6) • U-H 

(7) • • ISIllgSjttt. (7a) - »ih 
(7b) • • \s>XU, (8) • • LED. 
• ■ 1ffitrJ<-. (9a) ■ ■ 



(9) ■ 
(9b) 
d ) • - 



(9c) • mnu. 



(9 



[0i] 



[02] 



[03] 



[04] 




[05] 



»v 9 7 



11- 



f 10c ♦ 10b 




10a 



-9 



-9a 




[06] 




(6) 



IfSTl 0-2 00165 



